2.4 SURFACE WATER HYDROLOGY

As previously discussed, the Skyline permit area is located in the headwaters of the Price and San
Rafael River Basins. Snowmelt is the primary source of water for the perennial streams in the two
basins, with only a small amount of the total flow in the region being derived from rainfall. As a
result, flow volumes per unit area are high in the headwaters and low near the mouths of the two
basins.

The quality of surface water in the headwaters region is excellent, with total dissolved solids (TDS)
concentration normally varying between 100 and 400 milligrams per liter. However, this quality
deteriorates rapidly as the streams cross the saline Mancos Shale downstream and receive
irrigation return flows from Mancos-derived soils. TDS concentrations in the Price and San Rafael
Rivers, near their confluence with the Green River, generally vary between 1,500 and 4,000
milligrams per liter. Sediment yields in the two basins experience similar geographic variations, with
the bulk of the sediment yielded at the mouths of the two major rivers coming from those areas
which are underlain by the highly erodable Mancos Shale. Data summaries presented in this
section are taken from the Skyline water quality monitoring program, Mundorff (1972) and
Southeastern Association of Governments (1979). Information presented in this section

summarizes and updates the original consultant's reports found in Appendix Volume A-1.
2.4.1 Drainage Basin Characteristics
Portions of five four perennial watersheds drain the Skyline project area and include the Eccles

Canyon, Green Canyon, Winter Quarters Canyon, VWWoods Canyon (all tributaries of Pleasant\alley
Ereek Mud Creek in the Price River Basin) and upper Huntington Creek (a tributary of the San

Rafael River). Channels draining the permit area form dendritic patterns, with stream channels of
the area flowing in all four major directions. All surface streams have been classified by the Utah
Division of Health as follows:

C 1C - protected for domestic use with prior treatment process,
. 2B - protected for secondary contact recreation.

. 3A - protected for cold water aquatic life, and

. 4 - protected for agricultural uses including stockwatering.

Electric Lake has been classified as 3A and 4 while Scofield Reservoir has been classified as 1C,

3A, 4, and wellas 2B, protected for recreational uses, excluding swimming.
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Slopes on the permit area are steep, averaging approximately 31 percent. Dominant drainage
aspects are to the west in the Huntington Creek Basin and to the east in the Price River Basin. The
landscape varies greatly, with most of the permit area being covered with conifer and aspen
vegetative communities.

Because of the climatological conditions of the area (high precipitation and low evapotranspiration
resulting in excess water), there are numerous water sources in the Skyline project area. Most of
these are undeveloped springs, seeps and streams. The one notably developed water body located
partially in the project area is Electric Lake, a 31,200 acre-foot reservoir whose upstream tip covers
a small portion of the southwest corner of the project area in the Huntington Creek Basin. This
reservoir is owned and operated by Utah Power and Light Company as a storage facility for water
used at coal-fired power plants.

The thick vegetative cover on the project area has resulted in a well-maintained soil of high organic
matter content, thus developing a more open soil structure with high infiltration rates. As a result,
the potential for runoff from a rainfall event on the project area is low. Thus, snowmelt produces

most of the runoff from the area during periods when soils are frozen and/or saturated.

2.4.2 Flow Characteristics

The seasonal distribution of flows in the perennial streams draining the project area is typical of
western high elevation, snowmelt streams, where the majority of the flow occurs within a relatively
short period of time in late spring and early summer (April, May and June). Flows in Huntington
Creek above Electric Lake can be expected to vary from 1 to 100 cubic feet per second while those
of Eccles Creek above PleasantValley-Greek Mud Creek normally vary between 1 and 50 cubic feet
per second.

The watersheds draining the project area yield an average of approximately 13.5 inches of water
annually to the Price River Basin. However, because the relatively impermeable Blackhawk
Formation underlies all of the Huntington Creek Basin above the southern boundary of the project
area (either on the surface or directly beneath the surface member), the yield to the San Rafael
River Basin is slightly higher (averaging approximately 16 inches per year).

A significant surface water quality sampling program has been conducted in Eccles Creek, Burnout

Creek, and Huntington Creek as well as in a representative sampling of seeps and springs in the
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Skyline permit area. The following briefly describes the major water quality characteristics of the
permit area.

Surface water in the Skyline project area is of a calcium bicarbonate type. Total dissolved solids
concentrations in the area are generally lowest during the months of April through June when flows
are highest and affected by the diluting effect of direct snowmelt. As flows decrease and the
majority of the flow is derived from seepage of local groundwater systems, the dilution effect
becomes less pronounced and dissolved solids concentrations tend to increase. As a result, the
dissolved solids content of surface water in the area varies from less than 100 milligrams per liter
(headwaters of Huntington Creek during the high flow season) to slightly greater than 500 milligrams
per liter (Eccles Creek during low flow conditions).

Suspended solids concentrations in the area tend to vary proportionately with flow rate. During the
snowmelt runoff season, concentrations are also naturally higher in Eccles Canyon than in the
Huntington Creek drainage basin. Channel erosion, although relatively low throughout the area,
appears to be more extensive in the steeper Eccles Canyon than in the Huntington Creek Basin and
is probably the source of most of the increased sediment concentrations. Mud slides, when present,

add considerably to the suspended solids concentration.

Hydrogen ion activity (pH) tends to be rather constant in the surface waters on and adjacent to the
Skyline project area, varying normally between 6.5 and 8.6. The basic condition of the water with
low acidity and high alkalinity indicates that acid drainage problems do not develop as a result of
mining in the permit area.

Total and dissolved iron measurement values vary widely throughout the area, with the potential
source being the iron contained in Blackhawk Formation cementing agents. Total iron, which varied
in measurements from less than 0.01 to over 45 milligrams per liter during the observation period,
tends to be somewhat directly related to the flow rate, and is associated with sediment loading. In

contrast, dissolved iron tends to be much more constant.

Total manganese concentrations in the area were low, varying normally between 0.01 and 2.0
milligrams per liter with occasional higher concentrations associated with sediment loading. No
distinct seasonal variations were noted.

The Burnout Creek area is the subject of a subsidence study which is directed by the U.S.F.S. Four
surface water monitoring points have been monitored in this area and in the adjacent Upper

Huntington Creek since 1981 as a part of the on going surface water monitoring program. Eight
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flumes, F-1 through F-8 (Plate 2.3.6-1), have also been installed and are presently being monitored
as part of the subsidence study. However, only one flume, F-5, is currently part of the quarterly
water monitoring program. Flume F-5 is the same sampling point as CS-7 of the quarterly water
monitoring program. In general, stream flow rates in this part of the permit area are decreasing.
This is likely due to the present drought conditions (Climatology, Volume 4). Water samples from all
four monitoring stations are of a calcium-bicarbonate character. Chemical concentrations have
remained relatively consistent through time.

Baseline concentrations of various constituents were normally well within the State of Utah
standards for waters of the Skyline project area.

A summary documenting the water quality data in the mine area may be found in Volume 4.

Additional baseline data has been collected in the James Canyon drainage as part of the Burnout
Canyon study. Flows have been obtained from flume F-9 since 1993 in James Canyon. This
information is contained in Volume A-1, Hydrology. Water quality samples have not been collected
from this stream since no surface facilities are located in this drainage. Also, water quality samples
collected since the early 80's and 90's from streams that have been undermined by the Skyline
Mines (Burnout, Eccles, other tributaries of Upper Huntington Creek, Plate 2.3.6-1) indicate water

quality is not noticeably affected by underground mining activities.

2.4.3 Sediment Yield

The Skyline project area has a sediment yield which averages approximately 0.44 acre-feet per
square mile per year, based on methods developed by the Pacific Southwest Inter-Agency
Committee (1968) (Volume A-1, Hydrology, page 49). This converts to a total annual yield of 1.25
acre-feet of sediment to the Price River Basin and 3.07 acre-feet of sediment to the San Rafael
River Basin. The majority of this sediment is yielded as suspended sediment, with only a small
fraction occurring as bedload.
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2.4.4 Monitoring Program

The surface water monitoring program outlined in this section is-a eentinuationhas been updated
based on the findings and conclusions of the 1996 PHC by Mayo and Associates ef-a-pregram
oved-with-the-original- Mining-and-ReclamationPlan—application. It incorporates practices

designed to provide the baseline data necessary to validate the determination of the probable
hydrologic consequences of proposed and existing mining and reclamation operations. The
program also is designed to meet site specific requirements and have the flexibility for change if

necessary. Specific attention has been given to insure that proper upstream and downstream

monitoring is included within the monitoring program for all disturbed areas, and that adequate

sampling of potentially impacted flow regimes is completed.

A PHC study completed in 1996 entitled "Investigation of Surface and Groundwater Systems in the

vicinity of the Skyline Mines, Carbon, Emery. and Sanpete Counties, Utah; Probable Hydrologic

Consequences of Coal Mining at the Skyline Mines and Recommendations for Surface and

Groundwater Monitoring” by Mayo and Associates, recommended some changes to the original

monitoring plan. These changes were made by Mayo and Associates after a careful review of local

hydrogeology, monitoring conditions, sampling parameters, and sampling data. The changes

proposed by Mayo and Associates are considered valid and reasonable and are therefore

incorporated herein. An evaluation of UPDES and waste rock disposal site monitoring stations were

not included within the scope of work completed by Mayo, but continue to be an integral part of the

water monitoring program.

A copy of the 1996 PHC evaluation is included within Appendix A-1 Volume 2 of this MRP along with
the PHC for the Skyline Mines which was updated by in June, 2002. Both PHC evaluations have

are included so that as much information is provided as possible. Where there are conflicts with

previous text, the latest supercedes the earlier.

Surface water monitoring programs are conducted at each of the appropriate stations identified in
Table 2.3.7-3 and shown on Plate 2.3.6-1. Surface water stations in Eccles Canyon were sampled

more frequently than those on Huntington Creek during the initial phases of mining.

Eccles Canyon stream stations as shown on Table 2.3.7-3 and are analyzed for those constituents
identified in Table 2.3.7-2 with an annual monitoring as per Table 2.3.7-1. South Fork tributary
station CS-15 will be monitored for flow only beginning fall 1988. The purpose of this station is to
check for subsidence effects from longwall mining.
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Samples are collected annually from all surface water stations and analyzed as outlined in Table
2.3.7-1. These samples are collected during summer low flow in the month of August or September
each year.

Sampling will continue at all surface water stations throughout the post-mining period and until the
reclamation effort is determined successful by the regulatory authority. Samples will also continue to
be analyzed for the parameters outlined in Tables 2.3.7-1 and 2.3.7-2 throughout the post-mining

period, unless deletions in the list of parameters is determined to be appropriate.

Several monitoring stations were added to the monitoring schedule with the incorporation of the
North Lease Tract.

The monitoring schedule for all surface and groundwater stations has been clarified on Table 2.3.7-

1, with sampling parameters identified in Table 2.3.7-2. Sampling will continue according to Tables

2.3.7-1, 2.3.7-2 and 2.3.7-3 as approved at all surface water stations throughout the post-mining

period and until the reclamation effort is determined successful by the regulatory authority. Changes

will be made to the monitoring program only when additions or deletions to the list of parameters

and/or schedule is determined to be appropriate, and when approved by the regulatory agency.

In addition to the above outlined monitoring program, UPDES discharge permits have been acquired
as necessary. Monitoring and operation of all surface water discharges are conducted in
accordance with conditions of this permit. Discharges of water from disturbed areas will be in
compliance with all Utah and federal water quality laws and regulations and with effluent limitations
for coal mining contained in 40 CFR part 434. A copy of this permit (UPDES No UT-0023540) is
appended to Volume A-1, Hydrology Section. The monitoring locations are shown on Map 2.3.6-1.
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As required, water quality data collected from the surface water monitoring stations will be submitted
to the Utah Division of Oil, Gas, and Mining. Such reports will normally be submitted within 90 days
of the completion of each quarterly monitoring program. An annual report, which will include a
summary of the water quality data for the previous year, will be submitted within 90 days of the end
of each year.

The Permittee conducted a search for seeps or springs in the downslope area west of the rock
disposal site in the spring of 1984 and found no seeps or springs. Should surface flow occur,
surface water monitoring will be carried out, though the exceedingly ephemeral nature of the water
flows in the area will necessarily affect the frequency of sampling. The Permittee commits to the

following surface water monitoring program when surface flow is present.

1. Four monitoring stations will be established: two stations on the drainage from the east and
two sites on the drainage from the south. Stations will be located both above and below the rock
waste disposal site in each of the drainages. (See Drawing 2.3.6-1.)

2. When flow is present, these stations will be monitored, when accessible, at the same
frequency and for the same constituents as the stations in Eccles Creek. The data will be tabulated
and reported in the same manner as the Skyline water quality data.

3. The data from these stations will be evaluated for non-point source contribution from ground

water aquifers. This procedure offers the best potential for detection of ground water contamination.

The Upper O'Connor seam required a breakout to improve ventilation. The breakout is on a south
facing slope in a side canyon of the South Fork of Eccles Creek (see map no. 3.2.11-1). Anew road
was built across this canyon to gain access to the breakout area. The canyon flows water in all but
the driest of years. During construction, the creek was sampled above and below the site on a daily
basis. The samples were tested for total suspended solids and settleable solids as an aid in
regulating construction activities and in implementing control measures. Construction related solids
fluctuations were encountered throughout this phase of the project.

Winter Quarters and Woods Canyons were visually surveyed on foot to identify the areas of
perennial flow within the canyon’s stream channels on October 31, 2002. In addition, during the
survey no beaver ponds impounding in excess of 0.25 acre-foot of water were found. The final
report of the survey has not yet been received and will be provided once it has been evaluated. In
cooperation with the USFS, addition surveys will be accomplished in 2003, the exact requirements
of the surveys have not yet been determined.
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